^uunai ratent Classification 0 : 

C08K 9/04, C09C 1/56 



(21) Intentional AppUcation Numben . PCT/US98/26378 
I (22) FBing Bate: n December 1998 (1 1.12.98) 



| (30) Priority Data: 
08/990,715 



15 December 1997 (15.12.97) US 



WO 99/3U75 

24 June 1999 (24.06.99) 

(81) D^^S^ AI^AM, AT, AU, AZ, BA, BB, BG^Br" 
GR ftf^ BE, DK, EE, ES, H, GB, GD GE, 

^ T^J^ U ' LT - LU - LV, MD, MG, MK, MN 

E. IT. LU, MC, ML. PT SQ. OA^t £ % 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SK.tJt^' 

Published 

W'uh imernaxumal search report. 

Before the expirancn of the time limit for amendbl . ^ 
be rep^i. the *J 



m 



(71)Ap P Itent: CABOT CORPORATION [US/US]- 75 Statc 
Street. Boston, MA 02109-1806 (US). 

• f^g= Dnve, Nashua NH 03062 (UsJISseLl! 

Actcn. MA 01720 (US). jJStuSJ . 
Road, Berlin, MA 01503 (US). ^ 31 . FoSgaiC 

I m ^ j^DO.MicheJIe.B; Qbot Corporation. 157 Gmc^ 
' R ° ad ' P -°- B< * *01. Billerica, MA 0lS5lS 



(54) Title: ^j;™^: PRODUCTS CONTAINING MODIFIED CARBON ^ODUQTSAND^TWOSOFW^^G^O USING 

(57) Abstract ; 1.. 



6- 




Codes used to identify States pany to the PCT on the front 



AX> Albania 

AM Armenia 

AT Ansaia 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central Afiican Republic 

CG Congo 

CH Swrtzciaad 

Q C2re dlvoire 

CM Cameroon 

CN Chm* 

CU Cuba 
CZ - Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 

FI 

FR 

GA 

G3 

GE 

GH 

GN 

GR 

HU 

IE 

IL 

IS 

IT 

JP 

K£ 

KG 

KP 

KR 

KZ 

LC 

U 

LK 

LR 



FOR TEE PURPOSES OF INFORMATION ONLY 

pages of pamphlets publishing inn^tional applications under the PCX 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Saint Lucia 
T- irrh f| " T, T Tp "* 
Sri Lanka 
Liberia 



. LS 


T.rtnrho 


' LT 


Lithuania 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moidova 


MG 


Madagascar " 


MK 


The former Yugoslav 




Republic of Macedonia 


ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


NeW T^Tatyj 


PL 


Poland 


PT 


Portugal * 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 



SI 


Slovenia 


5K 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



t , ,. J aCS - The masterbatches are used because 

^^^^^^ 
^^^^^^^^^^^ 

fl . . , P 1& W reinforcement agents, filler 

H 



black. 

An additional feature of the 



, , ^-eotiou is to provide notches which contain 

bgherlevelsofcarbonp^^^ hCOntaa 

Dl3ck ' 111311 conventional masterbatches. 



Additional fea^ ^ adv^es of the present ^ part b ^ 

description which follows, and in part will be apparent from (fa* 

r apparent rrom the description, or may be learned by 

practice of the present invention, 
group and/or polymeric group. 

^-.^^^^ 

from 1 to 12. 

witnatieattoneo^e 8ro „, „ eeroupi 

P-* « a ^ ^ ^ fc or ^ ^ ^ fc ^ ^ ^ 

iomc and/or ionizable group. 

^pr^t^^^^^^^^^^^^ 
»re of the tnodiSed ^ prad]lcB atave 

Tfce present invention also relates to the modified carbon products used above in the 

polymeric products. 

^present invention me!hod of fc ^ 



invention. 



1 



Also, the present invention relates to m^atcfaes comprisi™ M , „ i 

posing one or more polymers and 

one or mo re nodiiW producB of 4, prestnt 

It is to be .mdersaod te ^ fc ^ ^ ^ ^ ^ ^ ^ 
«. K emp,a, _ ^ ^ ^ _ ^ to pmvjd5 ^ ^ ^ ^ 
present imteadon, as claimed. 

E FTAHJP nrsntimrw nr m ""E SENT wron.. 

In M «. present motion of ^ ^ ^ ^ ^ 

^^'^^.^^^^^^ 
'e^one^^^^^^^^^^^^ 

Forpu^of^,,^,^^^^^^^^^^ 

^maepo^p^,^^^^^^^^^^^^ 

F*». h an in^e^po,^^ ^ ^ 
»=»»ort(SIN, ; ortaterpeaetn^eta^^^ 

Specine samples of ^ ^ te _ ^ ^ ^ ^ ^ ^ 

po.ye%,=ae, poly^lc^, ^ ^ 

Polyisopreae, and the Iile. Otner aenml A™ .f ■' . 

■ner general classes of polyneni wlich can represent Uie polymers 

present^epo^encp^c^^^^^^^^ 

«^=s, poi^rene aa^ ^ ws ^ ^ ^ ^ 
ac,,^ ^ ^ poiyoiefim ^ ^ ^ ^ ^ 

— - Po^Udene * ri de, .m^, ^ ^ ^ ^ 

3 



^ g=o„p< s ,, bo uM ^ p,,,,,,*,^, o|efi] . c doubfe 

MM <-» as po.ybutadieoe, po^pet^e), poIyo , efiii 
•Kite, polyurahanes, thermoplastic elastomers and 4= like. 

ft=f«=bly. the polymer k ^ ^ of fa ^ fa a 

propyl, l-h«ene, 4-^,,.,^ ^ ^ fc ^ 

« .^Uuteae, propyl, lte> ,^,4.^,.,^^ 
— - Mb and the fce, and ^ ^ rf ^ ^ 

Wyfcne, Uexene, ^th^rnae ^ ^ ^ ^ 

" Generally, thepolymers Volume ]8 of ^ rf 

Technology, KUtK-OTHMES, ^ pa^S Bp a 8 e 887 , md Modem Plastics Encyclopedia 
X pages B-3 to mo, fcm mcorporaed k ^ ^ ^ fcy ^ ^ ^ ^ _ ^ 
Hymcr in the polymeric pronto of the present invention. 

Tta polymer used in the pmymeric prodnc. of me praam, mv=o m can I* prepared in a 
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be prepared. 



t—IIy three classes of modined ^ ^ ^ ^ be ^ 

F= r ,mp„s=softh=p^^^ a ^ np ^ MMtea ^^ ieofre ^ 
wim.dia^nmsalt^me^^^^^ 

cystine or aminos type. Samples inclnde, hn, are „„. limited to, ^ carhon blsct 

*«. are prefab „ ^ ^ ^ ^ ^ ^ ^ 

Also.forpurc^ofmepnesentinvennon.ea^nproduc.W^^ ^ _ 
. carton chase and . ^ ^ a ^ ^ ^ _ 

wanasmeansofma^ ^a^aredescHhedinPCT^caoonNo . WO 9M7 547 . wel 
asU.S. Pa** A p pfaio .Nos. 0W4M4,, m4i6 ^ 08/52M9S; md ^ ^ 



paints, ^ and ^ m lereby h ^ ^ ^ ly 



reference. 



The oarbon product, for of 4e present invention, can aiso be » 

comprisfeg a carbon phase and ^ ^ ^ fc ^ 

nickd, zirconium, fc, ^ tenun .^ ^ ^ ^ 

alunnnum, and ^ ^ ^ ^ ^ ^ ^ ^ 

Sled March 27. aJso ie^, bcoq , oasd fc „, ^ ^ by idta& 

Ato, forpurposes of fc a ^ pradua ^ ^ 

black, such as tnat described in FCT Publication No. WO 96/37547, published November 28, 1996, 
also incorporated in its entirety herein by reference. 

T °° to *"* -*» »■"** * » — W <=rbo» product confining . carbon 
product bavin, attached at least one organic group, ^ gr oup, or polymeric group. Tn. 
orpnic group can be «u aromatic iroup or an alcyl group. 

The polymeric group can be any polyuria group aplbte of ^ 

produce Ihepoiyn^cgroup^be apoiyoieSngroup, a polype gro,,, apojyacry^ 
group, .jc^gronp, lpoljKttrsraIpt ^ ^ ^ 

monomelic versions of the polymeric groups. 

Tie organic group can also be a, oiefin group, a styrenic group, an acrylafc group, an 
"^Sr.up.a.es.r.ormi^mereo,. ^^eg^Umn^^^ 
** group, eimer group ^ an oKu group, a ayrenic group, . achate gro^nanTde group, 

Q-Cu group, is directly attached to the carbon product. 

The Polymeric group can include a, aromadc group or an alityl group. to . ^ 
— group . „ group, a polype group, a potato group. , po,,^ ^ 
an polyester group, or mixtures thereof. 
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organic gro up can also comprise an aralkyl group or aUcv, arvI 
n ■ "Utyiaryj group, which is 

Preferably directly attached to a- • 

More preferred examolss of rf,* „ • 
group). . to a carbon product or to another 

-At-C0 2 (C^H 2b+i ) > where m = 0 to about 20; 
-Af-CtyW, where a = 1 to about 50; 
-A*<^ Ar-, where p = 1 to about 10; 
10 "Ar-CX 3 , where X is a halogen atom; 

-Ar-0-CX 3i where X is a halogen atom; 
-Ar-SOj"; 

-Ar-Si-Ar-NH^- 
15 -Ar-Sj-Ar-; 

-ArSCJjH; 

or mixtures thereof. 

few ^ „ ^ ^ ^ ^ m ^ 

-Ar-SO, and -ArCCyij,,,), „ heie „ _ , „ ^ JQ; 

***** * -a^,^ p . , 0 ^ io . 

at least t», 0 JifffaE ^ 

least one diazoniun, „n • ,. • 01 ves reaction of at 

™ Um salt with a carbon product in t»,» i_ 

product m the absence of an externally aoplied 
suffident to reduce ,k ^ • , a PP«M current 
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carbon prodnct proceeds ^ . ^ ^ of eIearons Mfficieal M ^ fc 

including bod. protic and aprodc solvent systems or slurries. 

in anodKr process, a. lsast one tf^un, ^ ^ ^ ^ ^ ^ > ^ 
— aedi™. of ^ ^ ^ my ^ ^ ^ ^ ^ ^ ^ ^ 

Ita pnKess can ate b. carried out uute . varie«y of reaction conditions. 

Inbo^rc^.u.faoni^ssi.an before f „ lte . „ desired, in eitberp^ fc 
c^nproduCcanbeiso^^uHedb^bown n, .bear. Furore, fc result 
-l-.-!.,*,.,^,,,,,^ . Various^ 
eabodimeaa of tbese processes are discussed below. 

Tneseprc^ca.becsrdedou.underawideva^ofo.^^^^^^ 
Wd b, an, condhiou. ^ ^ ^ fe ^ ^ ^ 

- b. carried out m der reacdon condWcns wiere ta dia^un, sal. is abort lived. Tbe reaction 

^^nh m sa Il and lte - a rbo.prcd« ffiOTS , overa wide range ^ 

. ^P^c^becarriedo^a.acidic.ne^rai.andbasicpH. PrefeaHv. ,bep H 
*nges fh,„ aboutl to 9. Tie ^ my ^ ^ ^ ^ ^ 

sa,., as ^ b 4e ^ my ^ ^ fer ^ ^ ^ ^ ^ ^ 

— wi^soiudonsof^ - d . Ag^discussiouofd^saltsand.^ 

(AUyn and Bacon, fc. >^ Marcb, Ad^s^i*^^ 

-Una. 46 Ed., (wne,, 1S92 , ^ „ te ^ , amtn ^ k m ^ 

compound having one or more diazonium groups. 

n=dia 2 on h »^„ J be pr e p ^ priorM ^ tioowi ^ e ^^ morM 

in j/ra using techniques known in the art r- • - 

q es « wn m me art . l„ suu geaerat , on dso aUows ^ ^ Qf 

diazonium salts sjj j^ ^jj . 

" 33115 30(1 aV0lds mmec ^ Ming or manipulation of the 

diazonium salt Both the nitrous acid and ri.» .r • i» 

u ana tne diazonium salt can be generated 



1 msuu. 



A diazooiura «-i t ,„•,." 

as a known in the art, may be aaeraM u 

,^ oe S^ted by reacting a primary amine, a 

mtnteandanacid. T<*» 

P^ni^or^^ ■ 

et t, j . . _ u 35 ror example isoamylnitrite or 

Tie acid na.b,^^ . 

solutxon of nitrogen dioxide n.. . «"}«eous 

mtroUS Md <° «««. 4e ton™ ^ 

C^^^^. ^^^^ 

alternatives because KCI is corrosive to stainless steel G ■• ' ""^^^ 
NOVH : 0 has ft. additional 

commonly used for reaction vessels G — « — - * 

-essels. Genevan.. *gH jS 0./ N a N O ! orB N O J / N a N aare si so 
relatively non-corrosive. * 

15 In general, generating a diazonium salt from a nri™ • 

twn _. , • m " Pmna ^ «™. a nitrite, and an acid requi^ 

two equivalents of acid based n„ *. , "reqmres 

cased on me amotmt of amine used In » n ;„ • 

«»« one bivalent of the acid. When ft* „ • 
^P.addm g _ ar _ teacid ^*«™^a„ d 

— PP ,y oneorbothofthenesded — 

enrionto^^d , *-^^-"«--.. " 

w generate the diazonium salt /« situ a *i; 

^osed. Onee^eofsnenamimarv • ■ ^ slignt excess of additional acid 

^ ' ^™^-^--lfonicacid WMc 

& Paeral, diajonitim salts are tiermafly trnstable n, 

« -l»**--.^.0ft , ' ^^P^insoWon 

sue. as Wc, and osed widroa, o!ac . 

diaioninm salts ma,,:- , , ' H «»I »Wons of some 

"""^femdicals in basic media. " " 



Hoover, the diazoninm sal, only b« sufficiendy sable to al ]ow ^ a ^ ^ 
carbon product. Thus, ^pn J c^a,b S cani s d<, ut ^ Ul s 0 a,ediaz 1 , n i onalBOIhe ™ se 
»^ Bb5Maab , eaIdsobjtaiodeconpos .. on _ Wdecom^proce^ycon^ 
wi^^be^^^^^^^^^^^^^^^^ 
of organic groups attached „ fc ^ ^ ^ fc ^ ^ ^ ^ m ^ 

fcmpe^rres may abo advaaageously ^ fc ^ h fc ^ 

some loss of die diazooium salt due to otber decomposition processes. 

Re. S « BMb e^ Ufcr m 4 edi^ m WsaI t ,„ ri „, 1 o sa ^ M0feaA<laproluct 
in the reacdon medium,,,,, ^ ^ ^ , ^ ^ ^ ^ ^ ^ 

adding the remaining reagents. 

Recedes to form a dia^um =1, „ compaibie * , variely „ faniooal ^ 
commciy found on orgame confounds. Tnns, only d* „. fa ^ ^ fcr ^ 

with a carbon product limits a* processes of the mvention. 

Tie processes can be eanied on, in any reacdo, mediom .bid ^ fc ^ ^ 

ni^aodtaarest.ffic^yacidictofcrrohydro.eoboods. Aprodc solvents are solvers 
which do not contain an acidic hydrogen as defined above. Aprodc solvents include, for exanrole, 
soiveuts „ch as heaanes. teUar.ydr.tau (IHF), acetouitrde, and ben^true. For. discussion of 
prodc and aprotie so,vents see Morrison and Boyd, f^fe^ Sth ^ pp . ^ ^ 

and Bacon, Inc. 1987). 

The processes can be carried out in a pr.dc reacuon medium, to is, in a prodc solve., 
^or.nn.rnrcofs.lvent,^^^^^^^ ^ 
"dude, bu, „ s „ ^ited to v^er, ^ ^ ^ ^ ^ ^ ^ ^ 



^ any media containing an aw. , • e 

b "conol, or matures of such media. 

^ m 0ne embodiment designed to reduce 

^^^^^ 
5 „ . * proCSSSJorf °nning carbon product pellets. For 

contatnmgthediazDmumsaltorth^^ * 

, • prDduct and M aaueous slurry or 

solution of a diazonium salt into 9 n,n.- - * 

msaltmto a peptizer, reacting the diazonium salt with the ca™ ^ 
attach »„„ • m 4311 witn tne caroon product to 

First, the diazonium salt can be purified before use by removin, ft 
mrvW* ■ °y removing the unwanted morHanic bv- 

prodnct using means known in the art. Second rt> A' • ~ 

20 ano • • ^'^^-^^^^eratedwithaeuseof 
*V an organic nitrite as the diaznhW . 0t 

B ^e^ted from an amine havinir an 

washing or re^„„„i r- . m me art and include 

S r °f was by reverse osmosis. 

Tne reaction between a diazom'um «u , j 

^ u m ^ ^^^P^t forms a modified carbon 

product havina OT , . nea ca nxDn 

r 3 511 organic group attached to a,. ^ 



organic group to be attached to the carbon produce It ^ be to producs ffie modified 

carbon products used in this invention by other means know* to ^ skaied fa ^ ^ 

Tne organic group may be an aliphatic group, a cyclic organic group, or an organic 
compound having an aliphatic portion and a cyclic portion. As discussed above, the diazonium salt 
employed in the processes can be derived from a primary amine having one of these groups and being 
capable of fonnhg, even transiently, a diazonium salt. He organic group may be substituted or 
unseed, branched or unbranched. Aliphatic groups include, for example, groups derived from 
afcanes, alkenes, alcohols, ethers, aldehydes, ketones, carbolic acids, and carbohydrates. Cyclic 
organic groups include, but are not limited to, alicyclic hydrocarbon groups (f or ^ " 
cycloaUcyls, cycloalkenyls), heterocyclic hydrocarbon groups <for ^ wnoBfi ^ pvrroIinyI> 
Piperidinyl, morpholinyl, and the l*e). ary, groups flbr e^ple, phenyl, naphthyl. anthraceny,, and 
the like), and hetexoaryl groups G midazoIyI, pyrazolyl, pyridinyl, thienyl, thiazolyl, furyl, indolyl, 
andme^Asthesterichmderanceofasub^ 

carbon product may be diminished. 

When the organic group is substituted, it may contain any functional group compatible with 
the formation of a diazonium salt Functional groups include, but are not Ihnited to, R, OR, COR, 
COOR, OCOR, carboxyiate salts such as COOLi, COONa, COOK, COONR,* halogen, CN, ML, 
SQA sulfonate salts such as SO^ SO^ S0 3 K, S0 3 W, OSO3H, 0S0 3 ' salts, NR(COR), ^ 
CONR, NO, P0 3H2 , phosphonate salts such as P0 3 HNa and PQ^ phosphate salts such as 
OPO.HNa and OP0 3 Na,_ N=NR, NR 3 + X\ PR/*, S^R, SS0 3 H, SSO, salts, SO : NRi,, SO^R, 
SNRR', SNQ, S0 2 NQ, C0 2 NQ, Sfl^^ 2-(l,3-dithiany0 2-(l^ithioIanyO, 
SOR,andSO : R. * ^ R^ch can be me same or d^ 
branched or unbranched C.-C. substituted or unsubsrituted, satu^ 
eg., alkyl, alkenyl, alkynyl, substituted or unsubstituted aryl, substituted or unsubsututed 
heteroaryl, substituted or unsubstituted alkylaryl, or substituted or unsubstituted arylalkyl. Tie 

a mineral or organic acid. Q is (CH^ (CH^Oy,, (CH^^, or (CH^,, where 



The organic OTnalic ^ of ^ fonnulj ^ wtfc . ^ ^ 

P-imar, amine of the tWU ^ „ fom ^ „„ ^ ^ ^ Mowk2 ^ 
Ar is an aroma* ^ _ , „ ^ or ^ ^ ^ ^ ^ ^ 

8 roup coring „f phenyl, n^y,, pheaaMhieay]i Kptaiyii pjijdkyii 

*l=c*d from a referred M,, ^ ^ „ A „ , ^ ^ ^ ^ 

on. or more o f those ^ ^ and y is an integer from 1 to the total number of -CH 

whe, Arisn.ph.hyl, , to 9 when Ar is aathraceayl, pheuanthreny,, or bi p nenyl, or , to 4 when* 
- P^yi. In the above ^ ^ ^ „ R ^ R . ^ 
NH„ CHj-CJI.-NH,, and (yj* 

Sorter set of organic groups ^ be attached to the carbon product are organic — 
Soups substlmted with an ionic or an ionise group as a faction, group. *n ionise group is 

auiooic grcup or a canonic group and 4e ionise group may form an anion or a ^ 

looiaabie function* g^ ^ ^as ^ fc , ^ ^ ^ ^ ^ ^ 
acidic groups. 1*<^«^^|^ wfch-ta-fBh>Mi _ ^ 

■**m«b. tau .„ tait . llkii4ii>i-iOT(>iiii ^ 

acidic group having . pKa of less ^ , ,, or . ^ „ „ _ _ ^ ^ ^ _ ^ ^ 

.1 ^..■-ou.sal.ofa.^cg^pnavmg.pKaofiessta .,. TnepKaofme 
acidic m to the pKa ., me organic group „ a „ho,e, no, Just me acidic subset. More 

organic groupcanbedi^y^ached^ecarbonproduc „, a ^c grcp may be fi^' 
^.roupendmeacidic^p^^^^^,^^^^^^ 



roup, or a cart^ic ^ ^ ^ of ^ ^ 

"batoed or tmsubs^ „ „ . ^ ^ a ^ 

^^-^fiorasubsti^ 

salt thereof. An example of a substituted sulfophcny] group is hydroxysutfbphenyl group or a salt 



thereof. 



Mroxy-5-annno^^fouic ^ ^ ^ ^ 

0^= groups having iomnbIe ^ ^ fc ^ ^^^^ 

A^es^^^f^^^^^^^^ 

- 9— y Phosphor groups m ,-> *o ^ ^ ^ ^ ^ 
^"-•^-^^-..^..^^^.^ 

— iuntor.^,^^^ ^aron^cgroupcaohedirecu™^ 

- *e organic group. Inus. fyMm ^ „ ^ fc 
used tn Bus regard, Espies „f orgamc ^pups ^ ta „ _ ^ ^ 

WHJICCH,),*. 

^^ionic^^^^^^^^^^^^ 
^dispe.^,^,^^^^^^ 

modified carbon product increases with th, * 

reases with the number of organic groups attached to the carbon biacK 

^ganioni^iegronpor^^,^^^^^^^ 
^.^gmenumberof^e^^^^^^^^ 
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can be noted that the water di^^of,^^ . 

^ uul containing an amine as the 

^^^^^.^^^^^ 

Because the water disperabilitv of the modified carbon products depends lo some extent on 
^^.^^^^^^^ ^ 
strength can also be less than 0.01 molar. • 

^-^intbereacnou^ ^ ^ product so Iaim or s,^^ ^ 
.^priortouse. ^^^^^^^ ^ 

^coovenuouaicarboncWts. Taese techniques include, but are not limited to, drying in 
10 ovensandrota^. °v^,^er,n, yD usea,o.^de^o f ^d Wy 
- .ddidou to theirs m „di fi ed ^ ^ ^ _ orem;c 

an orpnic group contaimns , ^ ^ of „ ^ ^ 

Aron^snittdesencompass^ergroupofor^cgroups. Mod** croon products 
aromancsuifide groups are pa^ari, usefu, in ^composition, rnesearomaoc 
can be represented 0, the fom* A^CH^CH^ or A<CH M ^ where, 

•* or hete^, ^ k „ , h , ^ f ^ ^ ^ ^ ^ 

^'^^^^^^^^^ 

^--^an^aron^csnifideor^caroupofmef^^s,^ 

^canne^c^^^^ ^ ^^^^^ 
^csu I6 de^ psraybe ^ ypre ^^ mtowiog ^^ 

H^-Ar-V^^H^^^ Croups mc ,ude d i t hl -odM, 1 .pnen, I ene, / 



ph^dithiop.^ «.M,^ oro& ^,,3^^ 

<H ^^^^^^ 

CH I CH 2 -S-S-CH 2 CH r NHS0 2 -{4^ 6 H < ).^4-CJlv^i^-u- , 
AU PipenanediylJ-S^-QHJ-. 

. * o^ c w ^ m? 6e ^ to 4e ^ prota ^ 

nos. 08/356,660, 08/572,525, and 08/356 459 tW , 

U8/35o,459, the disclosures of which are folly bcorporated by 

reference herein. 

of modified carbon product which can he part of ths jwjyinenc product 
^wi^H^.acarhonpr^^^^^^^^ 

— ^-^--^^-^^^^^^ 

«-=j-C<o aDcyl groups. 

These modified carbon products can a ■ 

^ h * P^ared usmg a carbon product that is fot 
runc^caalized with a diazonium salt likzth** • 

tream^aaeqmvalentofacidisusedsoth^t^^ . 

ine ac.d groups are then esterined with an T? ^ ■ 

lLn an K containing ?m,, n r_, ■ „ , 

S group, f or Iong ^ 
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alcohols, using p^Iuenesulfonic acid „ ^ ^ „ shown ^ ^ R ^ ^ ^ ^ ^ 
least one organic, monomeric, Qr polymeric group. 




-E,0 1T\\ /)~ C0 ^ 




Carboxyiated Carbon Product 

<-» w orpoIymric ^ ora ^ tero . ^ ^ 

ionic m „ c^ni^c ^ „ ^ „ fc _ ^ ^ ^ 

Tb. org^c sroup ^ polymeric po^ n^ned b 4e ^ ^ ^ ^ - 



mixtures thereof. 



=f 4« ionic ponp or fefabfe gronp nre 4c arc, „ dcrfrf bdc 



groups. 



Other e^pfa of orpofc ^ ^ , ^ ^ ^ ^ ^ ^ 

.roup. One, ^ of orr^c ^ tab* » olsy , ^ . &oM ^ . ^ 

orahexa-decyi group. 

These modified carbon products can h& nr^m^ . • 

F uauc^ can oe prepared using a carbon product that is first ' 

funciionaliz-d with at least one functional erouo such » r 

uonai group, sucn as sodmm sulfonate groups, f 0r bmn^ ^ 



diazoniunx salt 0 f sulfamic ^ „ 
, . cr - Tni5 process results in the chemical 

-«on or the careon product. The decree of a , ' 
^P^de SI2Sanaiysisan(J325ineshres . due Se 

Nest, an aqueous dispersion of the attached , 
5 n . . Actional group, like sulfonated carbon 

3 product, is treated with a salt fit* * .. > 

•>« asattliice an alkv ammonium <a if n • 
canbean- a ^^oaium salt 

^ "J*—*-"-—. — .* Treatment of the disoeisttj 

aonnomumton. When the aUcyi gro Uo oftfie , • - 

<"*/i group or the ammotuum salt is Ia™» «, i ■ 

_ . „ ^'s^rlocaiiauon of the carbon 

TO6 ' 1 This approach is attractive becaira* rfi 

partideof • ^-cn of carbon product allows each 

pamcle of caroon product to be well treated with hvdron* v 

S hn™ u , ^rophob,c groups. Tnis preferred reaction is 

shown below, where R in this formula is at least one onW 

process described in U S P^r a ■ P ' 
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Sulfonated 
Carbon Product 




•SOjCjNH (2) 



25 



30 



P».=taoIy from about 0.01 wtx to about 20 „« ,„ rf 

20w "-" dnos< ^y.ta^to.o, MSB 

product. ■ ^ of 4e Polymeric 



The modified carbon products of the 
embodiment, the modified 



Product is formed mto a 



P-ent invention can be used as masterbatches. In this 
masterbatcfa just as conventional 



masterbatches are formM a i .l 

rmsteriatch ingredients which incIud 

y mclude w«es and polymers as well as other option*] ingredients 

When the modified carhnn „ a * r «. 

.-*» prodnca of*. piKeal 1^ „, ^ u ^ ^^^^ 

modified caihon product, based on the weight of the masteriatch. 

^^^^^^^^^ 

fonaed and shaped into any desired article or shape. 

Polymenc foams. With resnecttnn ; • 
^present^nn.^^.^^^^ 

,„„,.,,. 5 8 Wabe P resra '»™»«=tscoi,entionaUy 

f^wtOtrespec,,.^^^^^ * 

^^^^^^^ 
■^-^ytadin^^^ 

types) Dlatti • . (e *" h 2 fat/UV «*i thermal 

JypeS} ' P ,astl «zers, fillers, impact modin^ u- L . 

^nersjubncmts, brides,, flame ^ 



modifiers, antistatic agents, bIowin (foamin } 

5 i s; agents, colorants, antimicrobials, antiblocking 
agents, organic peroxides, optical bribers, conpfcg ageats _ 

* 8 ageats> companoilizers, process acids, mold 

release aids, tack additives V.W,*, 

inves, viscosity suppressants, reactive additives fiw • 

Mamves » fiD «5» antiroggmg agents, 

astmaang agents, Qacterioddes, cooductiviry agents, cross-linking ageats, deiustering agents 

— to be pnrely «^ „ fc ^ 
la aU of ike 

«-ram , „ ^ J ^ obl ^™Sas»rfic=>reaofoo rf/ g 

(CTAB) and a DBPA of 9S ^nnn 

98 K/I °° g ^ » «• ELFTEX* TP from Cabot Corp . 

Example 1 

layer of black sep^ b 

. „ »»t=rlayer. Tie nuttnre »as Sited ^ „, e 

P-uc.wi.ai.ofdefoo^^^^^^^^^ . 



Example 2 



pefletizer. The peUetfzer was charged 



w 33 set to about 200 rpm. The peOetize- 



*ith the carbon black and sulfate acid and the 



pin 



motor speed 



was heated to TO-C Sodi^ ^ (125 g) ^ ^ 



ved 



5 
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m 1 L of water. The ^ 

ISIp . , f , apprized dehvery ^ to 

Likewise, 3 L of vib»«.,„. . , , 

, i. or water were added. After all the water w, K . . . L • 

. , n , e ^ rh ^ b ^^*e batch was mixed for 3 

-nutes.Wetpelletsofthes.Ifo^^^ 

~Swaterb y wei g h, ^ „ kWeretheDC0U ^ ^werefou^dto 
reacbons below in Examples 2A-2D. 

Examp le? A 

Wtt ""^ =*• ** (387 * was added ^ 

. »nnng to 2 L of room temperature 

d-nzzed water. Cetyltri^thyla^^ bromide (2g 

water IT, h 500 ^ of •Wodad 

^r. The suiting solution was added to tfa. ^ L , 

nuW* « • ^totfa.surred carbon biack slurry. After several hours of 

consisted of black fn, m .u top Iayer 

water and dned to a constant weight at 70-C 
Example 7T* 



^^^^^ Ones the amine was completely dissolved, 387 g of wet sulfonated carbon black was 

steed m with an overhead mice- M : T - . 

«umaer. Mum g was continued for 16 hnm, a t 

20 with cavhrfm a • ' SCrVed f0r 48 

wta cetyltnmethylanunomum bromide „ 

bronude, the nature separated into three layers. Th e 

«rbon black product was collected on a p u . 

etha.0, '„ ^^^^^^^LofaSO/SOmix^of 
ethanol and water foUowed bv 2 T «r, ^ 

25 Example 2C 

TosoyaalkyU^epg.g Ad 

S=aw^Dfro m Witco)wasaddedto6 4q„ n f . 
diluted with 15Q mT . . . . . o.49 g of acetic acid 

1JU mLofdeionizedwaterand50 m i „r , „ 

^iOmL of ethanol. Once the amine was di««i ^ ■ 
added with aini-.f r . „ dissolved, it was 

umng to 172 g of wet sulf 0nated 

^ ^ WaCk d,Spereed » ^ L of roo m temp^ 



^^^^^^^ 

product. It was then washM it r • • . . 

u wasned with 3 L of aeiomzed water . • 

™ water. The modified carbon black was dried 

overnight at 70o C to a constant weight 



Examp le ?n 

A,i ^-«-**.-.-«- i -d« lr-JOfrf-ltaHrttWfc 

— tie temperature was raised to ,0-C. Sulranilic acid g) ^ „ „ 

product contained about 40S water by weight 

^^^^^^^^^.^ 

of room temperature deionized water in a IL beaker vr t - 
15 . MamS W2S ac=om P ^ed using a magneiic 

-^. fB ^ Cuee^^^ ^^^^ 

too^ro^^^^^^^^^^ 

^^^^^.wasiso^^e^o^^^^ 
^ovcat^c ^^^^^ 
20 instead of Amine D. 



Examnlp * 

^ b «< 2 «^^ 2 Lo froomte _ dsionile<lMlerusiogm 

A^utes.^,^^^ 

dissolved and the solution was added to t*.«rfw».M u . 

aed to the caroon black slurry. Sodium nitrite (2.42 g) was 

dissolved in 50 mL of deionired water n, n- t . 

n-ed water. The resultmg soIut.cn was added slowly to ffie caiix3n ^ 

slurry. Gas was evolved and the slum, k— , , 

^ 156=31118 mUch less Vlsc ^- After 4 hours of mixing, the 



washed with 2 L of detonized water and d„Vrf , 

' tW 31111 dned to a constant weight at 70«C 

5 fitted with a Dean-Stark tern n,.^ 

1116 was charged with toluene To rf™ a , 
0 f,„„ • j , ' To dry the modified carbon black 

mantle. After 4 hours 01n,r^ g 

' mL of wato had collected in the t™„ n. , 
temn _ h , " tap - 7112 sIuri 7 ^ cooled to room 

temperature undernitrogeo. Unffine 425 from Petrolite Conj f4 , 

moavg.),ap-toluenesulfbnicaddrt 71 \ 

C aad ( L71 f) w ere added to the flask. A fi»u> A 
10 collected in * . * PS of ^ter had 

-^ted in tfae trap after heating the slurry at reflux for 3 hours The * 
. 0ms - 11115 slurry was cooled to room 

temperature under nitrogen. 

The modified carbon black was collected 0 „ a n u , 

^ 0n 3 Bctner An additional 300 mL of 

toluenewasusedtocompietetue^^^ 

, , mQdl "«icarDon black from the flask to the Bchner 

^^^blackwaswashedonthefilterwi-thSOOmLof M " 
» — ~nowedby 2Lofwater ^^^/SOethanoIand 

h ^ • Tiem ° ainedcaAo ^Iackwa S a U owedtoairdr y for4 

W before drying to a constant weight at 70, C. 



20 peOetizer and from carbon blade ^ ^ , 

black dned from sIuny . The second 

' Process, but used no native species. The 



tohlB( treatment simulated the chemical 

treatmeat Droc ^, but used no reactive SDecies r„ 

speces. The carbon blacks were compounded at 2 5 wtS 

•rang a i. fi hter Banbury mtemal mixer and four 



minute : 



mixing cycle. Both data sets show A. 



I average 



10 




Overall Average = =L78 



Sample 2 in Table 1 



product. 



was a commercially available peptized ELFTEX* 



carbon black 



| Sample No. 


Mean j 


I Undisposed 




I Area % 




I" 1 


1.34 1 


1 2 


1-36 


1 3 


1.44 | 


1 4 


1.92 J 


I 5 


1.95 J 


16 


2.26 j 



Overall Average ===== 1.71 
Example 5 



15 2.5% 



^^^^^^^^^ 



in a second 



processing step. The fetter conmaunds 



and then diluting the carbon black to 
represent the current state of the art for 



coloring plastics. 

A Kontron plastics dispersion test was n««4 ^ . . 

todlstU1 ^ whether a cneznicaltreatoent 
"nproves the dispersion of carbon black in plastics TheV _ , . 

. . Pities. The Kontronplasdcs dispersion test measures 

the size and frequency of undisposed carbon aiMnn,^ 

U Wmwtes Present in a calibrated, about 100 X, 



10 

icsis 



s ^ c 's-» % by weieht) of carbon 

□lack. Tie thin film wac , . 

toes the thickness of nifaber microtome sections while th. h, • , , 

_ , 1116 ^ «■* ^teat in plastics j, 

^moth^tofthe^^^^^^ 

. " A 33 ^It, the carbon black content 

—-^^c.™^^ ^^^^^ 

— ^-^^^ 

Dispersion quality was improved asms modified «rf™ 

"sing modified carbon products as shown b Tables 3-5 

f ^^^~J^~~<^*^ Samples! 2 . ■ 

^ 0nof ^^-trite,me M Iutio n tun 1 ed 0 r a n ? e Thete „ 

0iange - 1116 tem P erature was ^ to 70-C, then 

the solutzon was cooled. 4-TrifluoromethoxyaniIine (7 2 ,) or trifluo fc , 

j-^uzi C S) or tnfluoro methyl aniline at the 
treatment level indicated in Table 3 was slowly added ,„ ,« • 

siowiy added (over 15 minutes) at 30-35° c Th» i • 

was stirred for two hours. 

Cation black (225 g) was slurried in 2 L of ™ . 
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wa * continued for seven! hours. When 



*imng was stopped, the solution separated into three layers. 



Table 3 



Sample No. 



Treatment 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 



Treatment Level Mean 



(mmol/g) 



Emyl^aminofaeazoate 
Eiyl-4-aminobeazoate 
Trifluoro meaiyl anflin* 
afldecylaniline ' 
dodesyianiline 
dodecylanuine 
dodecylamline 
4-tertbutyi aniline 
4-tertbutyi aniline 
Trifluoro metWy aniline 
4-ethyI aniline 
4-ethyI an?;;^ 



0.03 

0.12 

0.36 

0.12 

0.18 

0.18 

0.36 

0.18 

0.36 

0.18 

0.12 

0.36 



Undispersed 
Area % 



0.80 

0.41 

0.62 

0.96 

0.74 

0.80 

0.89 

0.75 

0.77 

0.79 

0.88 

0.96 



"sited in Examples 2A, B, C, or D as indicated in Table 4. 



r» u Table s^^i-.^^^ ^ 3 ^ 



Sample 
No. 



Tahte 

^ary Treatment Secondary 
Treatment 



3 IS CaC !^' Soya ^I^e 

4 Lto I ^ ^ ^ 4* diamine 
4 Sulfonic acid, sodium salt OleylaX 

7^ ? C ^^^Adogeal72D 

11 Sulfonic ac:d, sodium alt Di-tetradW/I 

glutamatep-toluene 

12 Sulfonic acid, sodium «JTdS^ 

gluramate p-tolueae 

" Mbm„c ac:d. sritan salt ^ 



Secondary 
Procedure 
(Example) 

2B~ 
2B 
2B 
2B" 
2B 
2C 
2D 
2A 
2D 
2B 
2B 



2D 



2B 



Treatment 
Mean 

Undispersed 
Area % 

0.36 &0J6 
0-36 & 0.36 
0-36 Sc. Q36 
0.36 & 0 J6 
0.36 & 0 36 
0-18 & 0.18 
0.18 & 0.18 
0.18 & 0.18 
0.36 &0J6 
0.18 & 0.18 
0.36 & 0.36 



0.21 

0.74 

0.76 

0.25 

0.82 

0.38 

0.42 

0.46 

0.69 

0.70 

0.69 



0-36 &. 0.36 0.90 



0.18 & 0.18 0.69 
0.36 &0J6 0.70 



Table 5 



4-aminobeazoi 



lie acid 
tic acid 



Unfline425 
Uniline700 



Area % 

0.18 & 0.18 mmol/g 0.75 
^0.18 & 0.18 mmol/g 0.85 



pnmaj alcohol, available hm PsttoIitt , M - 4 



! 700 are long chain 



As cm be seen in the above Tables, the 
carbon products of the present invention. 

Samples of reactive groups which 
the.odine,^^^^^^^^^ 



average carbon lengths of GO and C50, respectively. 



***** ^ - -ing the .odined 

^ be used in a process to n^e one or more types of 





; Stnxcnira 7 


J— . _ : : 


1 caryt-r-annnobeczoaa: 

! 
1 

i 

i 




u - ; 

^ A ^ 1 
jY 0 ^ ! 


[ 




i 4-^fodecvi3niiiiic 

| 

f 


) Jl 




! 4-verr-foiiyhniIine 







I 4-iiiiybfliiinc 



sxmics 



icnrdiaaiiiae 



4-aintiotoinsiyiaiiiIinc 



I H.N 







myotic bAg indfatoi b, „« Mmks ^ 



Aspersed therein, wherein said modified carbon product con™ ^ 
5 • P " composes a carbon product having attached 



aromatic 



2 - Tie polymeric product of claim 1, wherein 
group or a second alky! group. 



said organic group further comnrises 



an 



10 



3- Hie polymeric product of claim 1, wherein said 



an ionizable group. 



organic group con£ains M ion]c Qr 



4. 



Tne polymeric product of claim 1, wherein 



one aromatic group ^d b) ^ ^ one . 



said organic group comprises a) ^ ]ast 



15 wherein said 



:omc group, at least one ionmble group, or a 
aromatic group is directly attached to the carbon product. 



mixture thereof, 



20 



5 - The polymeric product of claim I , wherein «,vi „ • 
r _ , ' 0r ^ amc S™P comprises a) a C a - 

^ioo alkyl group and b) at \ea*t • • 

)-Iea S tone I omcg ro u P .atieastoneioni 2 abiegroup, ora ^ tare4erMf 
wberemsaidC^a^^,^^^^^^ 



The polymeric product oTciaim 1, wherein 



styrenic group, an acrylate group, an amide 



said organic group is an olefin 



group, a 



\ group, an ester group, or mixtures thereof. 



25 



7. 



The polymeric product of claim 1, wherein 



group, a polystyrenic group, a polyacrylate 



said polymeric group is a polyoienn 



matures thereof. 



group, a polyamide group, a polyester 



group, or 



. *;;=■>■ 



8 ' ^ Polymeric product of claim 1, whe» n „ M „ • 

' aercm 53x6 n&nc group comprises: 
-Ar-CO^Qjj^^^ where m = 0 to about 20; 

-Ar-C( B H 2a+| ) i where n = 1 to about 50; 

-Ar-^H^ Ar, where p = 1 to about 10; 

-Ar-CX 3F where X is a halogen atom; 

-Ar-O-CX* X is a halogen atom; 
-Ar-SOj"; 

-Ar-SO,^,). where q = 2 to about 10; 
-Ar-S 2 -Ar-.NH : ; 

-Ar-S^-Ar-; 

-Ar-SO r H; 

or mixtures thereof. 



10 



m 



9 - ne ^^P^uaofclaiml f wheremsaidorgani cerou - 

15 organic group comorises: 

-Ar-S,-Ar-; 

-ArC^H^, where p = l to about 10; or 

at least two different -Ar-CO C W i 
2 0 ^ U2C » H ^'. m = 0 to about 20. 
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10. 



ThepoIyn^cproductofcIau^S.wfaerein^--- • 

' h£rem ^ ,0mc or "*iable group counW 

a «*«tylic add or salt th ereo fj 
a sulfonic acid or salt thereof; 
a quaternary ammonium salt; 
a sulfonamide or a salt thereof; 

SO 2 NHC0R or a salt thereof, where R fa a C ^- aI w, 
n^mres thereof. ^ ^ a 0,-0,, alkyl or a phenyl group or 



group. * 



or mixtures thereof, 
a masterbatch. 



dispersed therein, wherein said modify , 

lfiSd ^ Pr0dUCt COm P^ ^ ^ product having 
a group having the formula: -Ar-CO,-R, or CJT rn p «. « . 

^ K, or CO,-R, where Risan organic group or a 

polymeric group. — . 



«■ ^p° , ^p-<teofc I ^„,„ te ^^ RUmt ^ i . cpniip _ 

«• Tie polype p^te of ^ I7 _ wtere R fc a po ^ ^ 
21. ^^—P^ofctan.wb^^o,^,^^^^ 



2 -- The polymeric product of claim 17, wherein carf nr« - 

' berejJ said or ^ c group is an araliyl gra UD 
or alkyhryl group. . * 



Foup, a polystyreuic group, a polyaoylate group, a polyanude group, j polyester group, or 
mixtures thereof. 



10 



^ P°lynene product of claim 17, wherein «?j „ • 

' tlerem Sajd or 2 aiuc group comprises a C,-C ir 
alkyl group. 1 11 



2 s - The polymeric product of claim 17 whe^n 
15 aDcyigroup. ^ ^ ^ 



27. The polymeric product of claim 17 wherein «m . • 

* wnereJn polymeric product is a 

nasterbach. 



20 



25 



: is carbon black, 

or matures thereof. 



orgamc group direcUy attached to the carbon Mat W •- 

thereof a*, w ^ ^ ° r 

thereof attached to said organic group, ^ c) at]eastn 

S-i gro p, and c) at least one counter-iooic group with at least one 



5 



organic monomelic, or polvm^v 

Iomc group or icnizable ptoud 

or both. ^ 



thereof. 



32- Hie modified carbon product of claim 30 whe-insairf J • 
1Q . 1s "^u, where* sa,d poiymenc group is a 

or mixtures thereof. P 



33. ^^^^^^^^^ 



34. 



Tie modified carbon product of claim 30 wh<rein «M „ • 

' Cerem ad or Sanic group attached to 

group attached directly to the carbon product. 



said carbon product comprises an aromatic 



35. 
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36. 



The modified carbon product of c! a ; m -?o L . ' . 

product of claim 30, where* said ionic group or ionizable 

group is a carboxylic acid or salt c . 

juv. acia or salt thereof, a sulfonic add or salt th^r 
a ^ . ^ or salt thereof, a quaternary ammonium salt, 

, a sulfonam.de or salt thereof, SCNHCOR or a salt the^f , , • 
2 5 - ^ or a salt thereof, where R is a C.-C* alkyl or an aryl 



group. 



37. ^^^^^^ 



sulfonate group and said "unter-ionic or counter-ioniz.b! • • 

10mZabIe S rou P * * nitrogen or phosphorous based 

group. 



39. . ^^^^.ft^^,,^ ^ 

10 r " 

«• Hie modified carbon product of claim 30 wbe-ein „M • 

-™ ju, wherein said organic group is a oleyl 
group. Jl 



42. Th= modified carbon product of daim: 
*"* 1 ^ *"* a ^up, or mixtures thereof. 



15 ^ . ' 3 °' WhKEfa *«9 » a oleyl 



20 



ditetradecylglutarate or hexa-decyl. 
C3rbon > or mixtures thereof. 



45. ' ^ modified carbon product of claim 30 
25 black . « <****>. ****** carbon product is carbon 



A polymenc product comDrising a poivmer w * 

g P°»3wwand the modmed carbon product of 

claim 30 dispersed therein. 



^epo Iymm c product ofdain, 46, whe^in said polvn,^- ^ • 



5 -y-ofctasiifaonghtt ^nedcan.n product of 



claim 41 moaned carbon product of 



10 50 A 

■ ^^^'^^^ 

claim 45. ™ mM,fi " i "too product of 



5I - ^^=^.,^50,*^^ 
masterbatch. r°*ynenc product is a 

15 



5 2- lie; 

--^upaudsaidcoun^V _ ' ^ " " ^ *"* " * 



-odinedci r bo np rc,uctofcIai ni 30 >WD e reinsai d, 



• modrfed carbon product of ciai* 30 whe-ein ^ • ■ 

20 ^Pisacationicgroup^^ ' * ^ ^ ° r ^ 

group is a anionic group. 

counter-Jonizablegro^j^ . «nnterionic group or 

Sr ° Up ,S 4 OBD «yfic acid or salt thereof a sulfn ■ • , 

4Cor ' a sulfonic acid or salt r 
quaternary a^^^ ■ . salt thereof, a - 

^ a ^ranamide or salt thereof SO NRrnu , 



compn^g dhpeai, a modified carbon product in a ™. 

, ^^^^.wherm said modified ^ n product 

compnses a carbon product having attached at least on. • ' • 

_ ri . '^^^^Porpoiymericgroupwhich 
compatiole with said * 



is 
er. 



3 



v-jtla.COj-R where R is an n™, • 

re X is an orgamc group or a polymeric group. 



61. 



The modified carijon product 



carbon product is an 



•fay «e of clam 30 H^jh 43 witak ^ 



carbon product is an aggregate m™» • - 

aggregate co mpnsmg a ^ fa 

„. P ase and a metal-contauung species phase or 

^ ^ Produ « - ^ ^ated carbon blacL 



63. 



A polype product CQmprisbg a poIymer ^ mod . ^ ^ ^ 
claim 61. 



«■ A polyene product ceding a polytner and the modified carix.n product of 
claim 62. 



According to International Patent CJasstftcaHon /ipo - , 

7 " C3Bon (IPC ' 0f » both natio nal oassrficacon and IPC 

B. HELPS SEARCHED 



Documentation 



searcned ouiar than minimum documentation to the" 



aaam suttdocumamsaremduoad cnuiafete 



searched 



Baetmnic data Base consulted during m7 



~™ ! *^°'*^^w h „ pncncat search tarn, usad," 



C. DOCUMENTS CON 3QEHED TO BE HB. CT AWT 

*' I t^n.do^^^ wna^n.pna.a.o.^^p^T 

US 4 299 736 A (DATTA PABITRA) 
10 NoveniDer 1981 

see claims 1,7 

29 March 1977^ (V " IN CT ^ 
see column^, line 50 - Hne 55 

G8 2 18S 311 A (CABOtToRP) 

30 September 1987 
see claims 1,4 

«cM4' (ICI ^> 2 N °™ber 1988 



-/- 



Rafevant to daim No. 



|Tj Furtherd ccumems are MM in the eontauaton ol box C. 
• Special catsgones ot eaed documents : 

e nnn a 3 r <Sr en,1,UtpUt,lis, ' Monof ^^ inUmaionaT 
c^nor^St^^^ 0 '" 01 "" 



Patent ramify memoerts are Gstad in 



annax. 



Data o. u« acU ai completion ot », international searcn 

31 March 1999 



invention or tneory underlying tne 

T document of particular relevant- th a ^ 
document member of the same paiant family 



Name ana mailing address of trio ISA ™~ 



Oata u | uu^ng 0 , me lntemanona| saarcn ^jj- 



13/04/1999. 



Form PCT/tSA^io (secorunnwi) (Juty l9g ^ 



Authorized officer 



Siemens, T 



"«p 7 ^ 1 f- A P i™a TC0RP,23 ^ i397 

see claims 1-24 

»* IS 7 } * (CAB0T ™» 20 *» 1996 

20 «a"J 9 97 8 * (AD «TIS F ET AL) 
see claim 1 



mi 




Patent famiiy 
members) 



3119076 A 
57016045 A 



P-jbGcancn 
date 



2094590 A 
2130617 A 
1348850 A 



599087 B 
7050287 A 
906089 A 
8701003 A 
1025863 B 
8701869 A 
258996 A 
3703077 A 
147287 A 
2596055 A 
168779 A 
1025785 B 
1541228 C 
62275164 A 
9506638 B 
86811 A 
168265 B 
8700654 A 
84488 B 
465464 B 
8700311 A 



600819 B 
1533588 A 
JP 63284265 A 
us 5071891 A 

5747559 A 
1120597 A 
2238265 A 
0862597 A 
982300 A 



5559169 A 
693983 B 
4353396 A 
2207544 A 
0797619 A 
10510574 T 
9510663 A 



5571311 A 
5554739 A 
4378596 A 
9509137 A 
1160415 A 
0797636 A 
77797 A 
10510862 T 
9618695 A 
9510667 A 



04-03-1982 
27-01-1982 

04-02-1972 
30-12-1971 
27-03-1974 



12-07-1990 
01-10-1987 

16- 04-1987 
29-12-1987 
07-09-1994 

17- 04-1996 
10-08-1988 
01-10-1987 
25-09-1987 
25-09-1987 
01-06-1991 
19-05-1989 
31-01-1990 
30-11-1987 
21-06-1995 

12-08-1987 
14-05-1993 

16-10-1987 
10-11-1989 
16-09-lQQi 

25-09-1987 



23-08-1990 
03-11-1988 
21-11-1988 

10- 12-1991 

05-05-1998 

11- 06-1997 
29-05-1997 
09-09-1998 
21-07-1998 



24-09-1996 
09-07-1998 
03-07-1996 
20-06-1995 
01-10-1997 
13-10-1998 
16-07-1996 



05-11 
10-09 
03-07 
21-07 
24-09- 
01-10- 

28- 08- 
20-1Q- 
20-06- 

29- 05- 



-1996 
-1996 
■1996 
•1998 
•1997 
1997 
1998 
1998 
1996 
1996 



